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Description

[0001] The presentinvention generally relates to a re-
sponse system and method provided to enable partici-
pants of an event to input a response to the event using
handsets.

[0002] Systems for enabling participants of an event
or an audience to enter responses are well known in the
art. Such systems have wide applicability. For example,
in a conference, conference participants can be provided
with units or handsets which enable conference partici-
pants to fully participate by responding to questions in-
dividually, or by voting on motions raised during the con-
ference. These systems also have applicability for any
type of voting application such as audience voting for
entertainment programmes. Such systems are also ap-
plicable in the field of education. Students can be provid-
ed with handsets for entering answers to questions.
These systems enable immediate feedback to a present-
er in a conference, a teacher, to entertainment pro-
gramme producers, or to event organizers. Response
systems can be generally divided into two categories: a
hardwired system and a wireless system. A hardwired
systemis for example disclosed in US 5,303,042 and US
5,357,609. However, hardwired systems suffer from the
disadvantage of requiring cables to connect each of the
handsets to be used by participants. Thus these systems
are less transportable and flexible.

[0003] Wireless participant response systems can use
any type of wireless communication system. For exam-
ple, US 5,870,214 discloses a system using infra-red as
the transmission medium. This system is advantageous
in that it is less prone to interference. The system does
however require a line of sight between transmitters and
receivers. Other wireless systems use radio frequency
transmissions between transmitters and receivers. Such
a system is disclosed in US 5,273,437. This document
discloses an audience participation system which uses
the spread spectrum communication protocol for com-
munication between keypads and a base station. Key-
pads are coded with characteristics to identify users to
enable audience responses to be individually identified.
This coding can be achieved by providing a bar code
scanner to scan a conference badge worn by the user.
To enable full participation the keypads are also provided
with an audio capability enabling voice input to be trans-
mitted over the wireless system.

[0004] Another RF wireless system is disclosed in US
5,724,357 in which voice responses and keypad re-
sponses can be transmitted from handsets to a system
controller. In this system code can be downloaded to con-
figure handsets. However, a separate system controller
is required.

[0005] It is an object of one aspect of the present in-
vention to provide a more flexible and configurable par-
ticipant response system.

[0006] In accordance with a first aspect, the present
invention provides a handset for use in a response sys-
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tem which allows a participant of an event to enter a re-
sponse to the event. The handset includes the ability to
communicate by wireless with other handsets. The hand-
sets are configurable as a participant handset to allow a
participant to input a response and as a base station for
communicating with participant handsets.

[0007] Thus, in accordance with this aspect of the
present invention, no separate base station is required.
Flexibility is provided by using the same handset as the
participant handset and as the base station.

[0008] Inoneembodimentthe base station caninclude
the functionality of a master handset. In such an embod-
iment the handsets configured as participant handsets
and a master handset (with or without a handset config-
ured as a separate base station) provide a complete par-
ticipant response system. The master handset receives
and processes responses and can be provided with a
display to display the results of the processing of the re-
sponses. Thus this embodiment of the present invention
provides a highly flexible system which enables a com-
plete participant response system to be provided by the
same units, i.e. handsets, suitably configured to perform
different roles within the participant response system.
[0009] In one embodiment of the present invention
handsets are configured as participant handsets and at
least one base station. The or each base station is con-
nectable to a computer to act as the controller of the
participant response system. A computer can thus re-
ceive and process responses and provide a suitable dis-
play of the processed responses. In this embodiment,
when a handset is connected to the computer, it can au-
tomatically configure itself to act as a base station. The
connection to the computer can either be physical, e.g.
a cable, or a wireless connection. In one embodiment of
the present invention the connection is provided by a
cable and the handset detects signals from the computer
on the cable in order to determine whether to automati-
cally configure itself as a base station.

[0010] In one embodiment, when a handset is acting
as a base station without master handset capabilities,
received responses are passed over the connection to
the computer. Also in this embodiment, the computer can
send configuration control instructions to the participants’
handsets via the base station.

[0011] In other embodiment of the present invention
when the base station acts as a master handset, respons-
es received from the participants’ handsets are proc-
essed within the base station and can be displayed on
the base station handset. Also, the master handset func-
tion can generate configuration control instructions which
are transmitted to the participants’ handsets in order to
modify the configuration of the handsets.

[0012] Thus in accordance with this aspect of the
present invention, a flexible participant response system
can be provided simply by providing a plurality of config-
urable handsets, a computer connection cable, and suit-
able software for configuring a general-purpose compu-
ter to act as a controller. Such a system enables a par-
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ticipant response system to be set up either using a com-
puter as a controller, or using a handset as a master
handset to control the participant response system.
[0013] In another aspect of the present invention, the
functionality of handsets for use in a participant response
system can be configured dependent upon the identity
of the participant using the handset, or a group to which
the participant belongs. In this system, when a participant
receives the handset, before they can use it they must
enter information identifying the participant or a group to
which the participant belongs. This entered information
is transmitted over the wireless link to a central unit, e.g.
toa computer viathe base station, orto a master handset.
At the central unit, handset configuration parameters are
determined on the basis of the entered information and
these configuration parameters are transmitted back to
the handset and used to configure the handset.

[0014] Thus in accordance with this aspect of the
present invention, configuration instances can be set up
for individual users or groups of users based on instance
information stored centrally. This provides a flexible con-
figuration system which enables information on the con-
figuration of the handsets to be stored centrally.

[0015] In one embodiment the entered information in-
cludes information identifying the level of functionality of
the handset available to the participant. Alternatively, in
another embodiment, the central unit stores functionality
information linking the level of functionality of the handset
with the entered information and the handset configura-
tion parameters are determined using not only the en-
tered information but also the functionality information.
This latter embodiment enables sets of functionality in-
formation to be held centrally and modified centrally so
astokeep central control of the configuration of handsets.
[0016] In one embodiment the handsets can be con-
figured to allow communications between a group of par-
ticipants without interfering with communications be-
tween participants of another group. This enables effec-
tive sub-division of the responses so that groups of indi-
viduals can provide responses to different questions or
events, or responses to the same question or events but
identified as belonging to different groups of participants.
[0017] Another aspect of the present invention pro-
vides a participant response system and method in which
a participant is provided with a handset enabling them to
enter information identifying the location of the partici-
pant. The information is sent by wireless to a central unit
for processing information identifying the location of par-
ticipants.

[0018] In accordance with this aspect of the present
invention, a flexible participant response system is pro-
vided enabling participants to choose their location, e.g.
allowing a participant to choose their seat during a con-
ference, lecture or seminar. The seat number can then
be entered in the handset so that this is known centrally.
[0019] In one embodiment of the present invention, at
the central unit the position information is processed to
generate data enabling a map of the event to be gener-
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ated showing locations of the participants. When infor-
mation is stored linking the identity of the participants and
the handsets, this can be stored together with the position
information, to provide richer information on the respons-
es. For example, during a seminar or conference, the
map can illustrate where response types form a pattern,
e.g. indicating that participants in a region cannot hear
or see the presentation properly, or indicating the voting
patterns of different politicians in a council chamber.
[0020] Inone embodiment of the presentinvention, the
handsets are provided with the capability for audio input
and audio transmission to allow other participants to hear
the participants speak. The central unit in this embodi-
ment can include camera control means for outputting
information on the location of the speaking participant to
a camera system to enable the camera system to auto-
matically direct a camera on the speaking participant. In
this way, when the participant speaks, the picture taken
by the camera can be shown a screen to enable the au-
dience not only to hear the participant but also see the
participant provide their spoken contribution.

[0021] In a further embodiment of the present inven-
tion, a response system is provided for allowing a partic-
ipant to audibly respond during an event. Participants
provided with wireless handsets each including audio in-
putmeans and audio transmission means for transmitting
the audio for output to other participants of the event.
Further, the wireless handsets include position input
means to allow a participant to input information identi-
fying the location of the participant. The information iden-
tifying the location of the participants is processed cen-
trally and used to control a camera system to automati-
cally direct a camera on the speaking participant.
[0022] Yetanotheraspectof the presentinvention pro-
vides a participant response system allowing a partici-
pant of an event to input a response, in which there are
provided a plurality of independent communicating
groups. Each independent communicating group com-
prises a plurality of wireless handsets. Each handset
stores a group identity identifying a group to which the
handset belongs. Input means allows a participant to in-
put a response and this is transmitted to a base station.
Each group also comprises at least one base station for
communicating with the handsets in the group. Each
base station stores a group identity identifying a group
to which the base station belongs. Responses from the
handsets are received by a wireless receiving means.
Each handset is configured to set up the group identity
of the handset dependent upon the group identity of a
base station of the group. Thus in this way the handsets
of the group and a base station within the group commu-
nicate independently of other groups by comparison of
the identity stored for the handsets and the base station.
[0023] This use ofindependent communicating groups
enables an event to be sub-divided so that participants
can attend sub-events and respond to sub-events. Alter-
natively, participants can respond to the same event but
the responses can be kept separate for separate
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processing.

[0024] In one embodiment each base station compris-
es a handset configured to act as a base station and each
handset is configurable as a handset for use by a partic-
ipant or as a base station. Thus in this embodiment a
flexible participant response system is provided.

[0025] In a preferred embodiment the response sys-
tem includes a response processor for processing re-
sponses from participants. The response processor is
connected in use to each base station to receive the re-
sponses.

[0026] A further aspect of the present invention pro-
vides a participant response system and method in which
a portable wireless handset is controlled to periodically
communicate with a remote central controller to deter-
mine communication capability.

[0027] Thus in accordance with this aspect of the
present invention, by continually periodically providing
communication between the handset and the central con-
troller, the system is able to monitor communication fail-
ures. Thisis particularly importantin a voting system such
as avoting system used during a company board meeting
or company shareholders meeting where it is imperative
to ensure that votes entered by participants were regis-
tered. If the communication monitoring indicates that
communication was lost between a handset and the cen-
tral controller at the point of a vote, and no vote was
registered from the participant, this can provide informa-
tion which can be used to determine whether the vote
should be retaken. More importantly, it can also be used
as a legal test to confirm that all handsets were in com-
munication at the point of voting and thus if no vote was
input by a participant, this must have been the decision
of the participant and thus the decision is recorded ac-
cordingly.

[0028] In one embodiment, when a handset is unable
to communicate with a central controller, the handset can
record information. Such information can include, for ex-
ample, battery status, signal strength, etc. This informa-
tion can be uploaded to the central controller at some
time after communication is re-established.

[0029] In another embodiment of the present inven-
tion, the central controller can operate to store informa-
tion regarding communications with handsets. Thus this
information can identify when no communications are re-
ceived from a handset.

[0030] In this aspect of the present invention, a hand-
set can act as a base station and store communication
information or merely pass communication information
on up to a master handset or a computer. Alternatively,
the base station can act as the master handset and can
store communication information and retrieve communi-
cation information from the participant handsets.

[0031] Another aspect of the present invention pro-
vides a participant response system for allowing a par-
ticipant of an event to input a response. The system com-
prises a plurality of portable handsets and a recharging
rack for receiving a plurality of portable handsets. Each
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portable handset comprises a rechargeable battery, re-
charging contacts for recharging the battery, a keypad
for entry of a response by a participant, and a wireless
module for transmission of the response to a remote re-
ceiver. The charging rack comprises a plurality of slots,
each slot for receiving a portable handset and including
resilient holding means for holding a portable handset
and electrical contact means for electrically contacting
the charging contacts on a portable handset. The charg-
ing rack includes power supply means for supplying
charging power to the electrical contact means for each
slot.

[0032] Thusinaccordance with this embodiment of the
present invention, a participant response system is pro-
vided which provides a simple way by which portable
handsets can be recharged. The recharging rack in-
cludes resilient holding means which holds the portable
handset so as to not require or rely upon gravity.
[0033] Inapreferred embodimentthe electrical contact
means comprise magnetic contacts for maintaining elec-
trical contact between the contact means and the re-
charging contacts on the portable handsets by magnetic
attraction. The magnetic contacts ensure good electrical
contactwhenthe handsetis placed in the slotand provide
areassuring positive contact to ensure proper recharging
of the battery in the handset.

[0034] Inone embodiment of the presentinvention the
power supply means is adapted to cyclically apply power
to each of the electrical contact means so as to cyclically
charge portable handsets held in the recharging rack.
This embodiment of the presentinvention has the advan-
tage of charging the batteries in the handsets in the most
efficient manner, i.e. by providing period power inputs,
and enables the distribution of power to the handsets.
By cyclically applying power to the handsets rather than
supplying power to all handsets, a reduced power supply
is required in the recharging rack. Thus the period appli-
cation of power to the batteries by cycling the applied
power across many batteries provides for efficient and
low power charging of the batteries.

[0035] Inone embodiment the recharging rack is mod-
ular and can be modularly attached to other recharging
racks so as to connect the power supply means. Thus in
this way where there are more participants in an event
and thus the system requires more handsets, the partic-
ipant response system can use more than one recharge-
able rack modularly connected together. This enables
for simple expansion of the system to meet demand.
[0036] A further aspect of the present invention pro-
vides atranslation system and method for translation dur-
ing event participation by event participants which uses
a single communication channel for each of a plurality of
languages. Translators are provided with units to enable
them to translate between languages by receiving and
transmitting on different channels. Participants are pro-
vided with units to enable them to listen to a channel in
a language and speak in the same language over the
same channel. When a participant is permitted to speak,
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a control system controls at least one translator’s unit to
switch channels to receive the language spoken by the
participant to enable them to listen and translate so that
the translation is transmitted into a second language on
a second language channel.

[0037] In a preferred embodiment, a plurality of partic-
ipants’ headsets are provided. Each headset comprises
an audio input and an audio output for use by a partici-
pant, a participant’s handset wireless module for wireless
communication, and a controller for controlling the par-
ticipant’s handset wireless module to transmit and re-
ceive audio for output and input using a communication
channel designated for a language spoken by the partic-
ipant. The system also comprises at least one translator’s
handset for use by a translator. Each translator’s handset
comprises an audio input for the input of audio in one
language, an audio output for the output of audio in an-
other language, a translator’s handset wireless module
for wireless communication, and a controller for controller
the translator’s handset wireless module to receive and
transmit audioin afirstlanguage on afirst communication
channel and to receive and transmit audio in a second
language on a second communication channel. The sys-
tem alsoincludes a control system for controlling the wire-
less communication of audio between the participants’
handsets and at least one translator’s headset. The con-
trol system is adapted to control the controller of a first
said participant’s handset to allow a participant to speak
by controlling the participant’s handset wireless module
to transmit audio in a first language spoken by the par-
ticipant over a first communication channel designated
for the first language, to control said controller of a said
translator’s handset to allow a translator to listen to the
audioin the firstlanguage and to input audio in the second
language by controlling the translator’'s handset wireless
module to receive audio in the first language using the
first communication channel and to transmit audio in the
second language using the second communication chan-
nel, and to control to said controller of a second said
participant’s handset to allow a participant to listen by
controlling the participant’s handset wireless module to
receive audio in the second language spoken by the par-
ticipant over the second communication channel.
[0038] Thus in accordance with this aspect of the
present invention a simple system is provided for provid-
ing simultaneous translations using handsets provided
to participants of an event. Translators automatically re-
ceive at an output the spoken audio that they are to trans-
late. If a translator translates between a first and second
language or in reverse between the second and the first
language, the output to the translator can be switched
either between the first or second language to enable the
translator to translate to the second or first language re-
spectively. The system is under the control of a central
control system. The presenter or lecturer can use a hand-
set for speaking in a first language. Participants whose
language is a second language can receive the transla-
tion in the second language using a handset. If a partic-
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ipant wishes to speak and their spoken language is, for
example, the second language, the presenter or lecturer
can use the control system to allow them to speak. The
communication channel for the second language for the
participant’s handset is automatically switched from re-
ceive to transmit mode and the associated translator’s
handset is also switched automatically to receive the sec-
ond language and to allow the translator to translate to
the first language for output.

[0039] Yetafurtheraspectofthe presentinvention pro-
vides a handset for use in a participant response system
to allow participants of an event to input a response. The
handset includes input means for inputting a response,
a wireless module for transmitting the response to a re-
mote response receiver, an audio input device for allow-
ing a participant to input speech, an audio output device
for allowing the participant to listen to receive speech,
and an audio controller for controlling the wireless mod-
ule to transmit and receive audio to and from a group of
at least one other handset to allow voice communication
between participants.

[0040] Thus in accordance with this aspect of the
present invention, the handset can be configured to pro-
vide an intercom function between members of a group
of participants of an event.

[0041] According to a further aspect, the present in-
vention provides a participant response system for use
in a participant response system to allow participants of
an event to provide a response which comprises a plu-
rality of wireless handsets for use by participants for in-
putting a response, and a rack for holding the wireless
handsets, in which the handsets are adapted to disable
communications when held in said the, and to automat-
ically enable communications when removed from the
rack.

[0042] This aspect of the present invention provides
forthe convenient control of the handsets en mass. Hand-
sets are automatically enabled for communication when
they are removed from the rack. This avoids the need for
a participant to have to turn on the handset before use.
[0043] Inone embodiment of this aspect of the present
invention, the handsets are adapted to turn off if they are
unable to establish communications after automatically
enabling communications. This feature enables all of the
handsets to be turned off automatically by removing them
from the rack and not providing for communications e.g.
turning off the base station.

[0044] Inone embodiment of this aspect of the present
invention, the rack includes a charging system for elec-
trically charging the handsets held in the rack, wherein
the handsets are adapted to automatically enable com-
munications when no electrical charging is detected.
Thus this embodiment of the present invention enables
the handsets to be turned off automatically either when
they are withdrawn from the rack or en mass by turning
off the charging system, assuming that there is no com-
munication possible e.g. with the base station.

[0045] One aspect of the present invention provides a
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participant response system for use in a participant re-
sponse system to allow participants of an eventto provide
a response which comprises a plurality of wireless hand-
sets for use by participants for inputting a response, and
a rack for holding said wireless handsets, wherein the
rack includes handset control means for switching off the
handsets in the rack to disable communications.

[0046] Thus in accordance with this aspect a simple
en mass control of the handsets is provided for. The
handset control means can comprise and electrical sig-
nalling arrangement for signalling to the handsets to
switch off.

[0047] Inone embodiment of this aspect of the present
invention the handsets are adapted to switch on when
removed from the rack to enable communications. This
avoids the need for participant to remember to switch on
the handsets.

[0048] Inone embodiment of this aspect of the present
invention the handsets include rechargeable batteries,
and the handset control means comprises an electrical
charging system for recharging the handsets, the elec-
trical charging system is switchable on or off, and the
handsets are adapted to switch off when the charging
system is switched off. Thus in this embodiment the
charging system acts as the control system.

[0049] Inone embodiment of this aspect of the present
invention the handsets are adapted to switch on to enable
communications when no charging is detected from the
charging system, and to switch off if they are unable to
establish communications. This enables handsets to au-
tomatically switch on to try to connect when they are re-
moved from the rack and when the rack is switched off.
If no communication is possible, e.g.. no base station is
detected, the handsets will automatically turn off. Thus
in this way a simple method of automatically switching
of the handsets is provided.

[0050] Although various aspects of the present inven-
tion have been described separately hereinabove, any
of the aspects of the present invention can be used in
conjunction with any other aspect of the presentinvention
to provide an improved system and method.

[0051] Embodiments of the present invention will now
be described with reference to the accompanying draw-
ings, in which:

Figure 1a is a top end view of a handset in accord-
ance with an embodiment of the present invention;

Figure 1b is a front elevation of a handset in accord-
ance with an embodiment of the present invention;

Figure 1c is a bottom end view of a handset in ac-
cordance with an embodiment of the present inven-
tion;

Figure 2 is an illustration of a handset with a smart
card inserted in accordance with an embodiment of
the present invention;
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Figure 3 is a diagram of a bank of recharging racks
containing handsets in accordance with an embod-
iment of the present invention;

Figure 4a is a side view of a recharging rack in ac-
cordance with an embodiment of the present inven-
tion;

Figure 4b is a part-sectional diagram through a
charging rack in accordance with an embodiment of
the present invention;

Figure 4c is a front view of a recharging rack in ac-
cordance with an embodiment of the present inven-
tion;

Figure 5 is a schematic diagram of a participant re-
sponse system in accordance with an embodiment
of the present invention;

Figure 6 is a schematic diagram of the components
of a handset in accordance with an embodiment of
the present invention;

Figure 7a is a flow diagram illustrating a method of
updating the configuration data in a handset in ac-
cordance with an embodiment of the present inven-
tion;

Figure 7b is a flow diagram illustrating a method of
updating the BIOS and configuration data in a hand-
setin accordance with an embodiment of the present
invention;

Figure 8 is schematic diagram of the functional com-
ponents in a computer system acting as a controller
in a participant response system in accordance with
an embodiment of the present invention;

Figure 9 is a flow diagram illustrating the operations
of a handset when it is switched on in accordance
with an embodiment of the present invention;

Figure 10is a flow diagram illustrating the steps per-
formed when a handset enters the keypad mode in
accordance with an embodiment of the present in-
vention;

Figure 11 is a flow diagram illustrating the steps car-
ried out by a handset when it enters the base station
mode in accordance with an embodiment of the
present invention;

Figure 12 is a flow diagram illustrating the steps per-
formed by a handset during recharging (the recharg-
ing mode) in accordance with an embodiment of the
present invention;
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Figure 13 is a flow diagram illustrating the steps per-
formed during monitoring of communications be-
tween a handset and a base station in accordance
with an embodiment of the present invention;

Figure 14 is a diagram illustrating the structure of a
time frame (a frequency hop) used in the communi-
cation between the handset and the base station in
accordance with an embodiment of the present in-
vention;

Figure 15 is a table illustrating the content of the slot
types in a frame in accordance with a first embodi-
ment of the present invention;

Figure 16 is a table illustrating the content of the slot
types in accordance with a second embodiment of
the present invention;

Figure 17 is a table illustrating the content of the info
slot in accordance with an embodiment of the
present invention;

Figure 18 is a schematic diagram of a participant
response system comprising two independent
groups of handsets in accordance with an embodi-
ment of the present invention;

Figure 19 is a schematic diagram of a participant
response system in which a master handsets acts
as a controller in accordance with an embodiment
of the present invention;

Figure 20 is a schematic diagram of a participant
response system comprising two independent but
overlapping groups of handsets in accordance with
an embodiment of the present invention;

Figure 21 is a schematic diagram of a participant
response system using two base stations to extend
the range in accordance with an embodiment of the
present invention;

Figure 22 is a flow diagram illustrating a method of
operating a participant response system utilizing
more than one more base station in accordance with
an embodiment of the present invention;

Figure 23 is a schematic diagram of a translation
system incorporated in a participant response sys-
tem in accordance with an embodiment of the
present invention; and

Figure 24 is a flow diagram illustrating the operation
of the translation system of Figure 23 in accordance
with an embodiment of the present invention.

[0052] A handsetforusein a participant response sys-
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tem in accordance with an embodiment of the present
invention will now be described with reference to Figures
1a, 1b, 1c and 2. The handset 1 includes a liquid crystal
display 2 for displaying information to a participant of an
event such as a conference and for displaying an input
response such as a number indicating a vote or answer
to a question posed during the event. The liquid crystal
display is a blue on green backlit dot matrix LCD with 97
x 32 pixels resolution. This enables a flexible graphical
display to be configured for the display of information to
the participant. The LED display 2 can display information
regarding the status of the handset 1. For example a
battery icon can display segments indicating the amount
of battery remaining. An aerial icon can use bars to indi-
cate the signal strength or the signal received from a
base station. A clock icon can display the time which
comprises the system time which follows the time of a
computer acting as the system controller, or the time of
a master handset.

[0053] A front face of the handset 1 is also provided
with a keyboard 3 of a conventional layout such as that
provided on a mobile telephone. Alphanumeric keys are
arranged in a conventional rectangular arrangement. A
cancel key 3a is provided and a soft key 3b is provided
which can be programmably configured for providing a
programmable input. Additionally, up and down arrow
keys 3c are provided. Further, a power on/off button 4 is
provided for switching the handset 1 on and off.

[0054] Additionally on the front face a microphone 5 is
provided at a lower end of the front face and a loudspeak-
er 6 is provided at an upper end of the front face in a
conventional mobile telephone configuration to enable
the unit to be used for speech communication.

[0055] On atop end of the handset 1 there is provided
an LED indicator 7 which can indicate the status of the
handset 1. The indicator flashes green to show that it is
connected to a base station, orange to show that a signal
level is low and red to show that it is trying to connect to
the base station. When the handset 1 is being charged
in the charging rack, as will be described in more detail
hereinafter, the LED shows each handset’s progress in
the charging cycle. Red indicates low charge, orange in-
dicates from low charge to nearly complete, and green
indicates charging is completed. The LED 7 blinks when
it is being charged during the charging cycle.

[0056] Atthe top end of the handset 1 there is provided
a wrist strap bar 10 to which a wrist strap 11 can be
connected. Also in the top end of the handset 1 there is
provided a smart card slot 8 for receipt of a smart card 9
as shown in Figure 2. The smart card 9 can carry infor-
mation for configuring the handset 1. A configuration can
take the form of setting the mode of operation of the hand-
set 1 or simply for entering parameters for use during the
operation of the handset 1. The smart card can even be
used to completely reprogram the handset 1 by providing
computer code. Thus the smart card acts as one means
of programming or configuring the handset 1.

[0057] Ata bottom end of the handset 1 there are pro-
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vided 2 recharging contacts 12a and 12b. These metallic
contacts are made of magnetically attractive material so
that the magnetic contacts in the charging rack will be
attracted to and contact the recharging contacts 12a and
12b.

[0058] Also, the bottom end of the handset 1 is provid-
ed with 3 sockets: a data socket for connecting the hand-
set 1 using the RS232C communication protocol to a
computer, a microphone socket 14 for the connection of
an external microphone and a headphone socket 15 for
the connection of an external loudspeaker or head-
phones.

[0059] The structure of the recharging rack of the par-
ticipant response system for recharging the handsets will
now be described with reference to Figures 3 and 4.
[0060] Figure 3 illustrates two banks of recharging
racks containing handsets 1. Individual charging racks
20a, 20b, 20c, 20d, 20e, 20f, 20g and 20h are connected
together in a modular form. A bank of five recharging
racks 20a, 20b, 20c, 20d and 20e are shown in Figure 3
adjacent to a second bank of which only three recharging
racks 20f, 20g and 20h can be seen in Figure 3. The
racks are of modular form such that they can be connect-
ed together in banks of five or stacked in banks of two.
Electrical connectors are provided along the back of the
recharging racks in such a manner that they connect to-
gether when the recharging racks are connected in the
modular form illustrated. Each recharging rack can be
used on its own with a 9 to 12 volt DC power supply or
they can be connected into blocks of up to 50. Each re-
charging rack has 5 slots for receiving handsets. The
racks are designed to stack on top of each other with the
slots either facing sideways or upwards. Two keyhole
slots are provided at the back of each rack for attachment
to vertical surfaces.

[0061] As can be seenin more detail in Figures 4a, 4b
and 4c, an individual charging rack 200 is provided with
five slots 201 for receiving handsets 1. Each slotis formed
by shelves 202 extending across the two sides 203, 204
of the recharging rack. On the sides 203, 204 within each
slot 201 aresilient or sprung mechanism 205 is provided
for resiliently holding the handset 1 in the slot 201. The
sprung magnetic contacts 207 are mounted directly onto
a PCB 210. The magnetic recharging contacts comprise
magnetic electrically conductive material - for contacting
with the two recharging contacts 12a and 12b of the hand-
set 1. The PCB 210 is mounted on mounts 208 at the
back of the recharging rack 200. The sprung mounts 211
act to mount the magnetic contacts 207 on the PCB 210.
Electrical currents can thus be provided to the magnetic
contacts 207 from a 9 to 12 volt DC power supply (not
shown) via a power rail running across the PCB 210. DC
power connectors 212 are provided on the PCB 210 for
the application of power to the PCB 210. Power rail sock-
ets 213 are provided either side to allow the recharging
rack 200 to be connected to another recharging rack in
a modular fashion. In this way power can be applied to
recharge the battery in the handset 1. The current can
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be applied in either direction and the handset can be
inserted into the slot 201 facing up or facing down. A heat
sink 214 is mounted at the back of the recharging rack
200 for dissipating heat.

[0062] The charging applied to the batteries in the
handsets 1 via the magnetic contacts 207 is controlled
by a microprocessor mounted on the PCB. The micro-
processor controls the application of power to each slot
to give a 60 second charge to each handset 1 in turn.
The handset 1 controls the colour of the LED 7 from red
to indicate low charge, to orange and to green when it is
fully charged. Whilst the communicator is being charged
the LED 7 flashes. If a slot 201 is not filled with a handset
1 or if a handset 1 is fully charged, the microprocessor
209 skips the application of power to the magnetic con-
tacts 207 for the slot 201 and applies the charge to the
next slot. When there is only one handset which is not
fully charged in the rack 200, the handset 1 not yet fully
charged receives 60 seconds of charge followed by a 60
second pause before the reapplication of charge. When
the handsets 1 in the rack 200 are all fully charged, i.e.
the LED 7 for each handset 1 is green, the microproces-
sor 209 will still control the recharging to apply a top-up
60 second charge occasionally to each handsetto ensure
that the fully charged state of each handset 1 is main-
tained.

[0063] It can thus be seen from Figures 3 and 4 that
the recharging rack provides a convenient method of re-
charging a number of handsets by providing for an ar-
rangementin which the handsets are gripped by a biasing
arrangement so that they are held firmly in place and the
electrical contracts are magnetically coupled to ensure
good coupling.

[0064] Figure 5 is a schematic diagram illustrating a
participant response system in accordance with one em-
bodiment of the present invention. The illustrated em-
bodiment is a conventional configuration in which a plu-
rality of handsets 30a, 30b and 30c communicate with a
base station 31 which is connected to a computer 32 for
controlling the participant response system. This embod-
iment of the present invention differs over the prior art
configurations in that the base station 31 comprises a
handset 1 suitably configured to act as a base station.
The base station 31 is connected via the data socket 13
over an RS232C connection 33 to the RS232C port of
the computer 32. Thus this embodiment of the present
invention provides a more flexible, simplified system
which can be provided simply by providing a plurality of
configurable handsets together with a serial connector
33 and software for loading onto the computer 32.
[0065] The structure of the handset 1 will now be de-
scribed in more detail with reference to Figure 6.
[0066] A charger unit 40 is provided connected to the
recharging contacts 12a and 12b for providing charge to
a rechargeable battery 41. The charger unit 40 is under
the control of a microprocessor 43 for controlling the
charging of the battery 41. A power supply unit (PSU) 42
is provided for using the power in the battery 41 to gen-
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erate the voltages necessary for driving the circuitry with-
in the handset 1.

[0067] At the heart of the handset is the microproces-
sor 43. The microprocessor 43 is controlled by code load-
ed in a flash read only memory (ROM) 44. Within the
ROM 44 there are three sections of code stored, namely
a boot loader, a BIOS and configuration data. Each of
these three sets of code reside in different addresses
within the ROM 44. A microprocessor 43 is also provided
with random access memory 45 for use as working mem-
ory. The microprocessor 43 is connected to a display
driver 46 which in turn drives the LCD display 2. The
microprocessor 43 is also connected to the keyboard 3
and to a smart card interface 47 which is provided in
conjunction with the smart card slot 8 for reading a smart
card 9. The microprocessor 43 is also connected to the
RS232C interface 48 provided in conjunction with the
data socket 13. A sub-processor 49 is provided for control
of the RF module 50 for communication with other hand-
sets 1. The RF module is connected to an aerial 51
housed within the casing of the handset 1. The micro-
processor 43 is also connected to a sounder 55 for gen-
erating sounds.

[0068] An audio digital signal processor (DSP) 51 is
provided for digital signal processing of audio input and
output. An analogue to digital converter/digital to ana-
logue converter (ADC/DAC) 52 is provided for generating
an analogue output for amplification by an amplifier 53
for output to the loudspeaker 6 or for output through the
headphone socket 15. The ADC/DAC 52 also receives
an analogue audio input from an amplifier 54 which re-
ceives its input from the microphone 5 or from a micro-
phone socket 14.

[0069] Thus the audio DSP 51 can process input and
output audio in conjunction with the microprocessor 43
for transmission by the RF module 50 to other handsets
to provide for audio communication between handsets 1.
[0070] The microprocessor 43 acts under the control
of the code in the ROM 44. It can communicate with a
computer acting as a controller via the RS232C interface
48, in which case the handset acts as a base station. The
microprocessor 43 can receive commands, configuration
data and new configuration code to be loaded in the ROM
44 from the computer using the RS232C interface 48.
Also the microprocessor 43 can receive configuration da-
ta or computer code from a smart card via the smart card
interface 47. The configuration data or computer code
received from the computer or from the smart card can
be used to reconfigure the mode of operation of the hand-
set, or simply to reset parameters within the handset.
[0071] If commands are received from the computer
that the handset acting as a base station is required to
pass on to the other handsets, the microprocessor 43
controls the sub-processor 49 which in turn controls the
RF module 50 to transmit the commands to the other
handsets.

[0072] When the handset is operating in a keypad
mode, i.e. acting as a participant’s handset, a partici-
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pant’s response can be input using the keyboard 3. The
microprocessor 43 can display this by controlling the dis-
play driver 46 to control the LCD display 2 to display the
input participant’s response. Prior to the input of this re-
sponse, the RF module 50 may have received a specific
question or command to initiate or prompt the input of a
response by a participant. The display driver 46 can thus
control the LCD display 2 to display a question which
requires an answer from the participant. Alternatively, it
can display a prompt, e.g. "vote now" or "answer now".
Also, the LCD display 2 can display any other information
received from another handset by the RF module 50.
[0073] The method of configuring the handset by mod-
ifying the code in the ROM 44 will now be described with
reference to the flow diagrams of 7a and 7b.

[0074] The flash ROM 44 contains a first section of
code called a boot loader. This is the minimum code re-
quired to enable the handset 1 to operate to load new
controlling code e.g. to control the RF module 50. The
BIOS code comprises code which is executable by the
microprocessor 43. The configuration data comprises
data as binary code. This data defines parameters relat-
ing to the functionality of the handset. The parameters
can include user interface parameters such as the lan-
guage to be used for the display of information, the fonts
to be used, sounds to be used for playback over the
sounder 55, and icons to be used. The information can
also include modal parameters. Modal parameters can
comprise arange of modal states such as a display layout
mode as well as functionality modes. Each functionality
mode can be set as a set of capabilities, i.e. functions or
features which are enabled or disabled. Functionality
modes can, for example, include:

Base station mode - this mode can be entered au-
tomatically when an RS232 connection to a compu-
ter is detected by the RS232C interface 48.

Keypad mode, in which the handset operates as a
keypad to allow the input of a participant response
but with no audio functionality.

Microphone mode — in this mode the handset acts
as a keypad with the microphone enabled to allow
the user to input speech for transmission by the RF
module 50.

Speaker mode — this mode allows the handset to
act as a keypad and enables audio output from the
loudspeaker 6.

Intercom mode — in this mode the handset is con-
figured as a keypad and both the audio input and
audio output are enabled. The audio outputis set on
one channel as a transmit channel and the audio
input is set on another channel as the receive chan-
nel.
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Charging mode — the handset enters the charging
mode when it is in the charging rack.

Text messaging mode — in this mode the handset
acts as a keypad but a participant is able to enter a
text message for sending to another handset during
the event, e.g. conference.

Alarm mode — in this mode which can run in the
background, when the handset looses the signal
from the base station it controls the sounder 55 to
generate an alarm sound until the base station signal
is picked up again. This acts as an out of range alarm
and provides two benefit, namely it warns a user if
they are out of range of the base station and it also
acts as a theft deterrent to deter participants from
taking the handset away from the event.

[0075] These modes need not be mutually exclusive
and a handset can operate in accordance with a combi-
nation of these modes. It is even possible for a handset
to operate both as a base station and as a keypad for a
participant.

[0076] Figure 7ais aflow diagramillustrating a method
of updating the configuration data in the ROM 44.
[0077] In step S1 the handset is put in a programming
mode. This can be achieved by a command over the
RS232C interface from the computer. Alternatively, this
can be achieved by the insertion of a reprogramming
smart card 9 in the smart card slot 8. Further, this can be
achieved by receiving a command from a wireless com-
munication via the RF module 50. When the handset is
put into the programming mode, a first step (step S2) is
to erase the configuration data in the ROM 44. New con-
figuration data is then downloaded (step S3). This can
be downloaded over the RS232C interface 48 from the
computer, over the smart card interface 47 from the re-
programming smart card 9, or from the RF module 50
from the remote handset such as a handset acting as a
base station. The new configuration data is loaded into
the ROM 44 and it is checked and then used in the exe-
cution of the operation of the handset (step S4). Thus
the reconfiguration of the handset is complete by the up-
dating of the configuration data.

[0078] The modification of the configuration data ena-
bles mode changes to change the operation of the hand-
set. However, this does not affect the capabilities of the
handset which are determined by the executable code,
i.e. the BIOS in the ROM 44. During initial manufacture
of the handset or during a subsequent complete repro-
gramming, it is possible to replace the BIOS in order to
change the operational capabilities of the handset. The
method of doing this is illustrated in the flow diagram of
Figure 7b.

[0079] The handset is put in the programming mode
(step S10). As described in relation to Figure 7a this can
be achieved either as a result of a command over the
RS232C interface 48, a command received over the
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smart card interface 47 from a reprogramming smart card
9, or as a result of a command received over the RF
module 50. The first step of the programming mode (step
S11) is the erasure of the configuration data in the ROM
44. New BIOS data is then downloaded into the config-
uration data area of the ROM 44 (step S12). The new
BIOS loaded into the configuration data area is then
checked to confirm that there are no errors (step S13).
So long as the check is successful, the old BIOS in the
BIOS area in the ROM 44 is erased (step S14) and the
new BIOS in the configuration data area is transferred to
the BIOS area in the ROM 44 (step S15). New configu-
ration data is then downloaded and stored in the config-
uration data area (step S16) and the configuration data
is checked and used in the execution of the handset (step
S17). Thus in this way the handset is completely repro-
grammed and reconfigured without risking losing the old
BIOS before receiving a valid new BIOS.

[0080] The functional structure of the computer 32 act-
ing as the controller of the participant response system
will now be described with reference to Figure 8.
[0081] Figure 8 is a schematic diagram of functional
units generally executed as computer code within the
computer 32. The computer 32 is provided with an
RS232C interface 60 to which the communication cable
33 connecting the handset acting as the base station 31
is connected. The software module acting as a commu-
nications driver 61 controls communication transmitted
over the RS232C interface 60. A burner module 62 is
provided for putting the handset into the program mode
and for downloading configuration data and a new BIOS
as described hereinabove with reference to Figures 7a
and 7b. The burner provides a means of downloading
executable code into the BIOS and binary data into the
configuration data area. The binary BIOS code and the
binary configuration data are stored in memory in a binary
code store 69. The binary BIOS code and the binary con-
figuration data can be generated by a compiler 70 from
source code stored in the source code store 71. The
source code can be generated using a code design ap-
plication 72. In its simplest form the code design appli-
cation can simply comprise a text processor for writing
source code. The code for the BIOS can be written in a
computer language, e.g. C. The configuration data can
be written as XML. The BIOS can then be compiled by
the compiler 70 into code which is executable by the mi-
croprocessor 43. The XML can be coded into binary so
as to be readable by the microprocessor 43 for use as
data during the execution of the BIOS code. Thus the
compiler 70 acts to generate compiled code which is ex-
ecutable by the microprocessor 43 within the handset 1.
[0082] An interface port 63 is also provided for com-
munication with the communications driver 61. The in-
terface port acts as an interface for communications to
and from the base station 31 over the RS232C interface
60. In order to control requests for responses and/or for
posing questions requiring answers from participants, an
event application 65 is executed within the computer 32.
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This is linked to the interface port 63 via an OLE object
64. The OLE object 64 allows responses to be returned
to the event application 65. It also allows for requests for
responses or questions to be sent to handsets 1. For
example, the event application 65 can comprise Power-
Point (trade mark). The computer can thus be generating
a presentation for display to participants such as confer-
ence participants or participants in a lecture. The Pow-
erPoint presentation can ask the participants to vote now
or answer a question posed in the presentation. Re-
sponses received from handsets 1 are then embedded
into and displayed in the presentation by the OLE object
64. This provides for immediate feedback from confer-
ence participants.

[0083] The interface port 63 is also connected to a sta-
tistics analyser 66. This is an application that allows in-
formation on communications between the handsets and
the computer to be monitored. This can be used for di-
agnostic purposes.

[0084] The interface port 63 is also connected to an
event log data store 67 for storing a data log of commu-
nication events. This allows for the off-line studying of
the data log by a data log analyser 68. The data log an-
alyser can comprise a simple text viewing application to
view text stored representing events in the event log data
store. The event log can include unique user ID for hand-
sets and event histories for the handsets including low
signal notifications, low battery notifications, disconnec-
tions, and key inputs, i.e. responses. The low signal no-
tifications can be an indication of lost packets rather than
a power level indication.

[0085] The operation of a handset will now be de-
scribed with reference to Figures 9 to 13.

[0086] Figure 9 is a flow diagram illustrating the oper-
ation of a handset. When it is switched on (step S20) the
handset monitors the RS232C interface 48 to detect if
there is a computer signal (step S21). The computer 32
will periodically transmit a signal over the RS232C inter-
face. The handset determined whether the signal carries
aninstruction for the handset to switch to the base station
mode. If no such signal is detected the handset enters a
keypad mode (step S22). If the signal is detected the
handset enters a base station mode (step S23). In the
keypad mode, the handset periodically checks for the
computer signal (step S21). Thus at any point during the
operation of the handset in the keypad mode (step S22)
it can be switched to the base station mode (step S23).
[0087] Before describing the operation of the handset
in the base station and keypad modes, mode of wireless
communication between the handsets should first be ex-
plained.

[0088] In this embodiment of the present invention the
handsets use the wireless frequency of 2400-2483.5
MHz. The system operates in accordance with the ETS
300 328 standard. This communication method is a
spread spectrum communication method which provides
80 channels. This is loosely based on the DECT stand-
ard. The handsets transmit one frame in 10 ms at one
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frequency and then change the frequency for each frame
using a pseudo-random frequency changing sequence
across the 80 different frequency channels. This provides
100 frames per second and the raw data rate is 1.024
MBits per second. The transmission protocol will be de-
scribed in more detail hereinafter with reference to Fig-
ures 14 to 18.

[0089] Figure 10 is a flow diagram illustrating the op-
eration of a handset in the keypad mode. 36)

[0090] The handset turns onits receiver and listens for
base station information messages (step S30). The
handset moves from listening on one frequency to the
next on the frequency table at a rate faster than the base
station frequency hopping rate. Whilst potentially extend-
ing the capture period this does ensure that success in
detecting a base station is not dependent on a single
frequency which might be compromised by interference.
While the handset does not detect a base station trans-
mission frame (step S33) the handset continues to hop
through the frequencies in the frequency table. If no base
station transmission frame is detected within a timeout
period (step S31) and the previous mode was charger
mode, the handset is turned off (step S32). Thus, when
a handset is withdrawn from the charging rack 200 or if
the recharging rack is switched off, it can automatically
switch on the radio receiver and look for a base station.
If it does not find one it will automatically turn off. This is
a useful feature to facilitate handling of a number of hand-
sets as will be described in more detail hereinafter.
[0091] If a handset does detect a base station trans-
mission frame (step S33) and if the handset has been
configured to use a specific base number and the base
station is not transmitting the base number in the trans-
mission frame (step S34) the base station transmission
will be ignored since the base number of the handset is
not matched to the base number of the base station. This
enables use of groups of handsets to be related to dif-
ferent base stations to avoid interference.

[0092] If the base station transmission frame is of the
correct base number (step S34) the handset transmits a
status signal with a unique handset ID (step S35). When-
everamessage is ready to send itis delayed by arandom
number of slots to reduce collisions with other message
from other handsets. If the handset does not receive an
acknowledgement from the base station it resends the
status message until a base station acknowledgement
is returned or a configurable maximum number of retries
is reached. If the maximum number of retries is reached
the handset stops trying to send the status message. The
handset will wait 10 seconds (step S37) and will then
transmit a new status message (step S35). If the handset
receives an acknowledgement (step S36) the handset
can then receive a mode change command in the com-
mand slot in a frame from the base station (step S38).
The handset will continue to send a status message every
ten seconds no matter which mode it is in. If the handset
ID in the command slot is zero or if it matches the ID of
the handset, the handset configures the mode of opera-
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tion of the handset in accordance with the mode change
command (step S40). The handset then waits for an input
(step S41). If the ID in the command slot is not zero and
it does not match the ID of the handset (step S39) the
mode change command is not directed to the handset
and it is thus ignored and the handset waits for an input
(step S41).

[0093] Although in this flow diagram the mode change
command is described as being received immediately
after connection of a handset to the base station, a mode
change command can be received and actioned at any
time by a handset. Also, the handset can enter the re-
charger mode at any time the handset is put in the re-
charging rack.

[0094] Figure 11 is a flow diagram illustrating the op-
eration of the handset in the base station mode.

[0095] In step S50 the base station transmits a base
number, a time slot structure and the system time in an
information message in a slot in every frame. If a base
station receives a connection message (step S51) the
base station sends an acknowledgement (step S52). The
base station then sends a connection message to the
computer over the RS232C interface (step S53). The
connection message includes the handset’s unique ID.
The base station can receive a mode change command
from the computer (step S54) and the base station sends
the mode change command to the handset in the com-
mand slot in a frame (step S55).

[0096] The computer stores connection information in-
cluding the handset’s unique ID and statistical informa-
tion regarding connection with the handset as will be de-
scribed in more detail with reference to figure 13.
[0097] The operation of the handset when used in con-
junction with the charging rack will now be described with
reference to the flow diagram of Figure 12.

[0098] Instep S60the handsetis placedinthe charging
rack. If the charging rack is on, the handset detects this
and enters the charging mode and disconnects from the
base station (step S61) by turning off its radio. The charg-
ing rack then performs cyclical charging of the handset
in blocks of five (step S62). The microprocessor in each
handset controls the charger unit 40 in each handset to
control the uptake of charge. This process continues until
the charging has been completed (step S63). The charg-
ing rack will then enter the top-up charge mode (step
S64). In the top-up charge mode the handsets are given
period 60 second charges in order to keep them topped-
up. This will continue unless a handset is taken out of
the rack (step S65). When a handset is taken out of the
charging rack the handset is switched on (step S66). The
process illustrated in the flow diagram of Figure 9 will
then be carried out. Since it is unlikely that a signal from
computer will be detected, i.e. that the RS232 connector
33 will be rapidly connected to the handset, generally the
handset will enter the keypad mode (step S22).

[0099] The recharging rack of the embodiment of the
present invention enables for convenient control of a
number of handsets used during an event. The system
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provides a convenient method of powering down the
handsets. When the handsets are placed in the charging
rack 200, whether they are on or off, they enter the charg-
ing mode. When they are removed or when the charging
rack is switched off i.e. when they no longer detect charg-
ing power being provided to the contacts 12a and 12b,
the handsets turn on and try to connect to a base station
(step S30). If a base station is detected (step S31) they
connect. If not they turn off. Thus this provides a conven-
ient way of controlling a plurality of handsets simultane-
ously. This allows them to be turned off by turning off the
base station and turning off the recharging rack. It also
allows for the handsets to be turned on automatically.
This is useful for testing of the handsets as a group by
switching off the recharging rack to allow them to connect
to a base station. This is also useful during an event such
as a conference, lecture, seminar, meeting etc when
handsets can automatically switch on and connect (to a
base station) for use by a participant. This avoids the
need for a participant or organiser to switch on the hand-
set. As the handset is withdrawn from the recharging rack
by the participant or the organiser, it switches on and
connects. Similarly when the handset is replaced in the
recharging rack it switches to the recharging mode and
disconnects from the base station. There is thus no need
to remember to switch the handset on or off at the be-
ginning or end of an event. This is a boon to conference
organisers for the simplification of the process and re-
duces the input and cooperation required by the partici-
pants.

[0100] Animportantfeature ofthe participantresponse
system of an embodiment of the present invention is the
ability to monitor the state of communications between
a base station and the handsets. In voting applications,
itis an important feature to ensure that the potential voter
is in a position to be able to vote when applicable. If their
handset has lost communication or has a flat battery for
example, they are not able to vote. For certain applica-
tions where voting has a legal consequence, it is thus
essential to monitor the communication status of hand-
sets operated by voters. In this way, when a vote takes
place it is possible to determine that the voter was able
to communicate their vote and if they did not it must have
been because they chose not to.

[0101] Figure 13is aflow diagramillustrating a method
of monitoring communication status in accordance with
an embodiment of the present invention.

[0102] The handset periodically, e.g. every 10 sec-
onds, sends out a status message signal (step S70). The
handset records statistics about all messages sent and
received. The status message contains statistics infor-
mation which can include the time, i.e. the system time
at which communication did not occur frames received
per second, send retries, message send delays, battery
status, signal strength with the handset’s unique ID. If
the base station sends an acknowledgement to the hand-
set in the next frame (step S71) the base station sends
the status information to the computer 32 (step S73). The
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computer 32 then stores this information in the event log
data store 67 (step S74). This data is stored to form sta-
tistical data on communications with the handset. Thus
the computer stores the data every 10 seconds to build
up a picture of the communications with the handset.
Each handset had its own record identified by its unique
ID.

[0103] Thus in this way a record of current communi-
cation quality is stored at the handset and a record of
past communications are stored at the computer. The
computer is thus able to identify when communications
with the handset broke down and the event log data will
enable identification of a possible reason for this e.g. the
last status message signal indicated low battery and
hence the battery may have run out, or the last status
message signal indicated a low signal strength indicating
that the handset may be out of range. The signal strength
can be indicated by the number of packets received per
second rather than an absolute power level. Also the
number of lost packets and the number of retries can be
recorded. Periodically the computer can send a com-
mand requesting the download of the recorded statistics
from the handset. This information can be transmitted
over the wireless communication link and stored in the
event log data store 67. Thus in this way the computer
can obtain a complete picture of the communication sta-
tus between the base station and the handsets.

[0104] The communication protocol for the wireless
communication between the handsets will now be de-
scribed with reference to Figures 14 to 17.

[0105] Figure 14 is a diagram illustrating a time frame.
Each time frame represents a transmission of data over
a 10 millisecond period at a single frequency. Thus the
frames are transmitted at 100 frames per second at a
data rate of 1.024 MBits per second. Each time frame is
divided into 20 slots numbers 0 to 19 in Figure 14. Thus
each slot has a capacity of 512 bits. As can be seen from
Figure 14, each slot comprises an initial 56 guard bits
followed by 32 sync bits. The sync bits are followed by
64 control bits comprising 48 A field bits and 16 cyclic
redundancy check (CRC) bits. The control bits are fol-
lowed by 320 B field bits and then 8 X/Z bits. The B field
can contain either 320 bits of ADPCM (adaptive differ-
ential pulse code modulated) audio or 32 bytes of CRC
protected data.

[0106] Ineachframe each slotis a slottype for carrying
different data. Inthis embodiment of the presentinvention
there are two different time slot structures used. Figure
15 is a table illustrated a first time slot structure. In this
time slot structure the second slot comprises the infor-
mation slot. Slots 4 to 7 comprise 4 audio slots to be
configured as audio transmit or receive channels. Com-
mands are transmitted in slot 18. Messages from the
handsets can be transmitted in the message slots.
[0107] Figure 16 is a table illustrating a second time
slot structure. In this time slot structure the second slot
is the information slot and slots 4 to 11 provide 8 audio
slots for providing audio transmit or receive channels.
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Once again commands are sent in the command slot 18.
Messages from the handsets are transmitted to the base
station in the message slots.

[0108] Figure 17 is a table illustrating the information
slot. A first field in the information slot is the first 2 bytes
which indicate the base number of the base station. The
second field comprises the next 4 bytes which indicate
the networked time. The third field is the slot structure
and this indicates whether the time slot structure illus-
trated in Figure 15 or the time slot structure illustrated in
Figure 16 is being used. The fourth field is a field indicat-
ing whether a command is present in the frame or not.
[0109] Another embodiment of the present invention
will now be described with reference to Figure 18 in which
the participant response system is configured to provide
two separate participant response systems independent
of one another.

[0110] As can be seen in this arrangement, the two
networks do not overlap. Each network comprises a
handset configured as a base station 101 a and 101b,
each being connected to a respective computer 102a
and 102b. Each base station 101 a and 101 b commu-
nicates with respective handsets 100a and 100b. The
computers 102a and 102b are connected over a network
103 to a computer 104 running a controlling application.
[0111] Each computer 102a and 102b can include a
separate controlling application to control each network.
In this way the system provides for participant response
systems usable at several single sites and controllable
independently of each other. The computer 104 can pro-
vide an overall control or configuration function.

[0112] Another embodiment of the present invention
will now be described with reference to Figure 19 which
illustrates the participant response system configured to
operate without the use of a computer.

[0113] In this embodiment a handset is configured as
a base station 111 and this communicates with a network
of handsets 110. One handset is configured as a master
handset 112 and this communicates with the base station
111. The master handset 112 performs the controlling
function performed by the computer in other embodi-
ments. The master handset 112 can initiate a response
from participants and display and process the results.
[0114] This systemis particularly suited to a dedicated
voting and/or audio system.

[0115] Althoughinthe embodimentillustrated in Figure
19 one handset is configured as a base station 111 and
another handset is configured as a master handset 112,
in an alternative embodiment of the present invention,
the functionality of the base station and the master hand-
set can be combined in a single handset. Thus in such
an arrangement the handsets 110 communicate directly
with a master handset.

[0116] Another embodiment of the present invention
is illustrated in Figure 20 which comprises a participant
response system configuration in which there are two
independent groups of handsets configured as two inde-
pendent but overlapping networks.
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[0117] In this embodiment a first group of handsets
120a communicate with a first base station 121 a and a
first computer running a controlling application 122a. A
second group of handsets 120b communicate with a sec-
ond base station 121 b under the control of a computer
running a controlling application 122b. The communica-
tion ranges of the two base stations 121 a and 121 b
overlap and thus handsets can be within communication
range of both base stations 121a and 121b. However, in
the configuration of this embodiment of the present in-
vention each base station is configured to have a different
base number and each handset is similarly configured
to have the same base number. This ensures that each
group of handsets 120a and 120b communicate with re-
spective base stations 121a and 121 b only. Where a
base station is in communication range of both base sta-
tions 121a and 121b, communication is only set up with
the correct base station having the correct base number
for the handset as described with reference to the flow
diagram of Figure 10 and in particular with reference to
step S34.

[0118] Thus, this embodiment of the present invention
overcomes the problem of trying to keep the radio fre-
quency area of adjacent participant response groups
separate. It is possible to operate two separate partici-
pant response events despite an overlap of the radio fre-
quency communication range of the base stations. It is
also possible for the participant response system to be
set up as a response system for two sub-events of the
main participant response event. For example, during a
conference there may be two different but simultaneous
workshops running in adjacent rooms or buildings. The
system of Figure 20 enables groups of handsets to re-
spond independent to the correct sub-event without in-
terference.

[0119] Although in this embodiment of the present in-
vention two separate computer applications 122a and
122b are shown, itis possible for a single controlling com-
puter application to be used to control two separate
groups of handsets via separate base stations. In such
an arrangement this enables the responses of the differ-
ent groups to be handled and processed separately. It
also enables groups of participants to communicate with
one another, e.g. by audio as a group without interfering
with or being heard by another group. Thus the arrange-
ment can be used to extend the range of a participant
response system using multiple base stations acting in-
dependently, i.e. with different base numbers. Groups of
handsets will be associated with respective base sta-
tions. Handsets must however stay within range of the
respective base station and thus this limits the areas ac-
cessible to handset users. To avoid this the base stations
can be arranged close to one another orin areas ensuring
thatthe communication range covers all areas accessible
to the participants.

[0120] Another embodiment of the present invention
will now be described with reference to Figure 21 which
is particularly suited to a participant response system
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having a large number of handsets or a large site. This
embodiment of the present invention is similar to the pre-
vious embodiment of the present invention utilizing a sin-
gle computer application, but in this embodiment the
base stations 131 and 131 b do not use different base
numbers. In order to extend the range of the communi-
cation network, multiple base stations 131aand 131 1b
are used having the same base number. A network of
handsets 130a, 130b, 130c, 130d and 130e can commu-
nicate with either base station 131a and 131b. As can be
seen, handset 130b can communicate with either base
station since it is within communication range of either
base station 131 a and 131 b. Each base station 131a
and 131b is connected to a computer 132 running a con-
trolling application.

[0121] It can thus be seen from Figure 21 that the par-
ticipant response system provides an extended commu-
nication range for an event enabling the handsets to roam
over a greater area. A handset can communicate with
the closest base station. The decision on which base
station to connect to can for example be determined by
signal strength. This requires the handset to dynamically
select which base station is the best base station to com-
municate with.

[0122] Since single computer application 132 controls
the base stations 131 a and 131 b, all responses are
processed centrally.

[0123] IntheembodimentsillustratedinFigures 20 and
21, where multiple base stations are used, it is important
that communications between base stations and each
handset do not interfere. In the communication protocol
used in the embodiment of the present invention there
are 80 frequency channels available. Each base station
performs frequency hopping every 10 milliseconds, i.e.
every data frame in a predetermined pseudo-random se-
quence which is common to the base stations. At each
frequency hop, i.e. each frame, data is transmitted and
received in a two-way communication protocol between
a base station and the handset.

[0124] In order to avoid the same communication
channel being used by different base stations, i.e. in order
to avoid a base station using the same frequency channel
at the same time, each base station operates in accord-
ance with the same pseudo-random frequency changing
sequence but they are out of step to avoid co-channel
use.

[0125] A process for ensuring this is illustrated in the
flow diagram of Figure 22.

[0126] When a base station is turned on (step S80) it
turns on its receiver and randomly chooses a frequency
to listen on by randomly choosing a start position in a
frequency table (step S81). The frequency table stores
the sequence of frequency hops for the spread spectrum
communication. If a communication from another base
station is detected at that frequency, another frequency
is randomly chosen as the start frequency in the pseudo-
random frequency changing sequence (step S81). This
is repeated until no other base station is detected and in
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this way common use of any of the 80 channels by more
than one base station is avoided.

[0127] Having now set up to start the frequency hop-
ping sequence at a frequency, the base station operates
to search for communications with handsets by transmit-
ting information packets and monitoring for status mes-
sage signals from handsets. During operation the base
station continually monitors for transmissions from other
base stations (step S84). When such transmissions are
detected, a command is sent to the handsets with which
the base station is communicating, warning them that on
the next cycle the frequency hop will skip one hop (step
S85), then on the next cycle the base station skips one
frequency hop for communications with the handsets
(step S86). The base station then returns to detecting
whether there is another base station operating in syn-
chronization with the frequency hopping sequence (step
S84). In this way the base station continuously skips fre-
quency hops to find a position in the sequence of fre-
quency hops that is not being used by another base sta-
tion. Thus in this embodiment of the present invention
which uses 80 frequency channels which are used sta-
tistically equally by the frequency hopping pseudo-ran-
dom sequence performed by each base station, it is pos-
sible for the communication protocol to support 80 differ-
ent base stations operating at different points in the fre-
quency hopping cycle without interference.

[0128] Although in the embodiments of the present in-
vention described hereinabove 80 frequency channels
are available, this is based on the ETS 300 328 standard
operated in the UK and other countries. However in
France, for example, the standard only allows 36 chan-
nels, whilst in Spain it supports only 29 channels.
[0129] In the embodiments described with reference
to Figures 20 and 21, the base number for the base sta-
tion handset defines a group but can be considered as
a group number. A group number enables handsets and
base stations to operate in a self-contained network with-
in a larger network when more than one base station is
used. The base number can be set for a base station
using a smart card, or by a controlling computer or master
handset. It can also be set using the keyboard. Also, the
base number can be set on a handset in the same way.
If it is not set, by default a handset can connected to the
nearest or first base station that it detects communication
from and select to use the base station’s base number.
[0130] The methodology described with reference to
Figure 22 is particularly suitable for roaming networks of
participant response systems. For example, handsets
could be given to pupils during a museum trip by a class
of students. A teacher can hold the master handset and
set questions to the pupils. Because the networks are
mobile, a base station may detect coincidence with an-
other network, thus causing it to adjust its cycle as de-
scribed with reference to Figure 22.

[0131] So far the audio capability of the participant re-
sponse system has not been described in detail. The
communication protocol either provides four or eight
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channels for audio transmission, i.e. four or eight slots in
each frame as described with reference to Figures 15
and 16. Each audio channel can be set up in accordance
with an audio mode to either be a receive or transmit
channel. These can be dynamically changed by a con-
troller over the radio frequency network.

[0132] Within groups of handsets having the same
base number, it is possible for the handsets to be set in
an intercom mode whereby participants can communi-
cate with one another using one transmit and one receive
channel. In order to enable communication between pairs
of handsets, a controller will need to enable a transmit
and receive channel between pairs of handsets. It can
also be possible for the controller to be set to ensure that
each handsetreceives on the same channel from a trans-
mit channel from a single handset, i.e. the audio from a
single handset can be broadest to handsets in the same
group.

[0133] The controller can give priority to some hand-
sets and a table of the levels of priority can be stored
within the controller.

[0134] The audio capability of the handset enables the
handset to be used by a presenter in a conference or
seminar. The audio can be broadcast to other handsets
in the group. It can also be broadcast to a handset con-
nected to an amplifier and loudspeaker to broadcast the
audio to the conference participants. Thus use of a hand-
set by the presenter and a handset controlling a loud-
speaker in conjunction with a base station either sepa-
rately or in combination with one of the handsets provides
for a wireless public address system. The presenter’s
handset or the loudspeaker controlling handset can com-
prise the base station or there can be a separate base
station.

[0135] Ina public address system used in for example
a conference, conference participants can be provided
with handsets. When a conference participant wishes to
speak, a presenter can use a controller to allow the par-
ticipant to speak by enabling their audio transmit channel.
This channel can be the same channel, thereby prevent-
ing the presenter from speaking, or a different channel
enabling both the presenter and the participant to speak-
er. The handset controlling the loudspeaker can thus out-
put the audio from both the presenter and the participant.
If audio is present on two channels, i.e. both from the
presenter and the participant, the handset can be con-
figured to mix the audio from the two channels and output
this to the loudspeaker. Alternatively, separate handsets
can be provided to receive audio on separate channels
and a separate mixer can be provided to mix the audio
outputs from the headset outputs of the handsets to pro-
vide a mixed audio signal to the loudspeaker.

[0136] Itcanthusbe seenthatthe participantresponse
system not only provides a flexible, configurable partici-
pant response system for receiving responses from par-
ticipants to questions or response events during an
event, it also enables participants to receive and transmit
audio, thereby providing a flexible, convenient wireless
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public address system usable not just by the presenter
but also controllably by the participants.

[0137] An embodiment of the present invention will
now be described in which the audio capability of the
system is used as a wireless simultaneous translation
system. This capability can be used in conjunction with
the participant response capability as described herein-
above for previous embodiments.

[0138] This system of the present invention is based
on providing a single language in a single communication
channel. The communication channel for each handset
is reserved for a specific language but is configurable
either to receive or transmit in that channel. This enables
participants to listen and when allowed speak using the
same channel. It also provides for control of a handset
operated by a translator to automatically switch between
receive and transmit capabilities of channels used by the
translator so that the translator can automatically trans-
late from a first language into a second language and
from the second language into the first language when
required, i.e. when a participant wishes to speak in a
second language. By maintaining the channels the same
for languages, other translators translating from the first
language to, say, a third or fourth language, need not
switch their channels. A controller can automatically de-
termine the language requirement of the speaker who
has requested to or been permitted to speak. This ena-
bles the controller to identify the translator and to control
the switching of the channel for the speaker to transmit
and for the translator to receive. Also for the translator
the second channel for the other language spoken by the
translator is switched to transmit.

[0139] A simultaneous translation system is illustrated
in Figure 23. Assuming a presenter 300 possessing a
handset 300a presents in English and thus the floor lan-
guage of the conference is English. The presenter or a
Chairman of the conference has use of a computer 301
(or a master handset) acting as a controller. A base sta-
tion 302 (or a number of base stations) are provided for
relaying communications. The presenter’s handset 300a
is set to transmit audio in English on channel 1. Thus,
channel 1 is reserved as the English language channel.
A loudspeaker controlling handset 303 is provided and
set up to receive on channel 1, i.e. to receive audio in
English. The headset output of the handset 303 is con-
nected by an amplifier to the loudspeaker 304 to thereby
act as a public address system for providing the English
language audio so as to be audible throughout the con-
ference location. In this embodiment a participant 305 is
an English-speaking participant and thus is able to listen
to the presentation without requiring an audio output from
the handset 305a provided to the English-speaking par-
ticipant. Another English-speaking participant 307 may
however wish to listen to the presentation using a headset
and this is possible by using a headset connected to the
headset socket of their handset 307a which receives the
English audio on channel 1.

[0140] Where participants are not English-speaking
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and wish to listen to the presentation simultaneously
translated into other languages, a simultaneous lan-
guage translation capability is required. In this embodi-
ment three simultaneous translators are present at the
conference. An English/German translator 310 with an
associated handset 310a, an English/French translator
311 with an associated handset 311 a and an English/
Spanish translator 312 with an associated handset 312a.
Each of these translators uses two communication chan-
nels. When the presenter 300 is speaking an English
language audio is present on channel 1, they each re-
ceive English language audio on channel 1, i.e. their
handsets 310a, 311a and 312a are set such that the Eng-
lish channel 1 is set as a receive channel. Their second
channel is set to be transmit channels to transmit the
simultaneous translations. For the English/German
translator 310 the second channel comprises the Ger-
man channel 2, for the English/French translator 311 the
second channel comprises the French channel 3 and for
the English/Spanish translator 312 the second channel
comprises the Spanish channel 4. Thus in this way a
German-speaking participant 306 has an associated
handset 306a set to receive on German channel 2. The
French-speaking participant 308 has an associated
handset 308a set to receive the French channel 3. The
Spanish-speaking participant 309 has a handset 309a
set to receive the Spanish channel 4.

[0141] What happens when a participant wishes to
speak in a language to the floor language, i.e. non-Eng-
lish will now be described with reference to the flow dia-
gram of Figure 24.

[0142] When the French-speaking participant 308
wishes to speak, they use their handset 308a to generate
a request to speak. The request to speak is received at
the computer 301 so as to be visible to the presenter 300
or a Chairman (step S91). When the presenter 300 stops
speaking and wishes the French-speaking participant
308 to speak, the computer 301 is used to send a control
signal to the French-speaking participant’s handset 308a
andto the English/French translator’'s handset 311a (step
S92). The English/French translator's handset 311 a
switches from receiving on channel 1 and transmitting
on channel 3 to receiving on channel 3 and transmitting
on channel 1 (step S93). The French-speaking partici-
pant’s handset 308a switches in response to the signal
from the computer 301 to change the French channel 3
from areceive channelto atransmitchannel. The French-
speaking participant can thus speak into the microphone
in the handset and this is transmitted over channel 3 to
the English/French translator’'s handset 311a which re-
ceives on channel 3 enabling the English/French trans-
lator 311 to hear the French and translate it into English
for transmission on the English channel 1. Thus the Eng-
lish translation is broadcast to the handset 303 for audio
output to the loudspeaker 304 such that the English trans-
lation can be heard as the floor language. Also, the Eng-
lish/German translator 310 and the English/Spanish
translator 312 still receive English and thus there is no
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need for them to change channels.

[0143] Thus, this system provides a simple way in
which only the handsets used by the people involved in
the language change need be modified. It does not re-
quire other translators to switch channels. Also the chan-
nel switching and microphone activation is performed au-
tomatically. The controller can allow one participant to
speak at a time and the system automatically determines
the language (or channel) used by the speaker to deter-
mine how to control the switching. The identification can
be done by looking up in a database based on the unique
ID of the handset. In the database the handset users
language can be entered along with the ID of the handset
that they are using. Alternatively when a participant sets
up their handset, they can enter their spoken language
of choice. This can be stored in the handset and sent to
the controller i.e. computer or master handset when the
user requests to speak. The controller can thus deter-
mine how to switch the communication channels of the
participant’s handset and the translator’'s handset.
[0144] When the participant has finished speaking, the
process is reversed to enable the participant to listen in
Frenchto atranslation either from the presenter speaking
in English or from another participant that the presenter
has allowed to speak. For example, if the German-speak-
ing participant 306 is allowed to speak, the associated
handset 306a will be switched from receiving on the Ger-
man channel 2 to transmitting on the German channel 2.
Also, the English/German translator 310 will have their
handset 310a switched from receiving on English chan-
nel 1 and transmitting on German channel 2 to receiving
on German channel 2 and transmitting on English chan-
nel 1. The English/French translator 311 will then be re-
ceiving the German-to-English translation on English
channel 1 and will thus generate a French translate on
French channel 3 for transmission to the French-speak-
ing participant to listen to. Thus the German-to-French
translation goes through the intermediate of an English
translation. This reduces the number of translations
needed and simplifies the system. All translations go
through the floor language of the conference, which in
this case is English.

[0145] A method of configuring a handset in a partici-
pant response system in dependence upon the identity
of a participant or a group to which the participant belongs
will now be described.

[0146] At the beginning of an event a participant can
be provided with a handset which is generically config-
ured or not configured at all. In order to activate the hand-
set a user can be required to enter information identifying
themselves or a group to which they belong. Information
can be entered either by a smart card or using the key-
board. The information to be entered can either be a sim-
ple user ID which matches a user ID stored in the con-
trolling computer or master handset in which there are
stored further details about the user. This is applicable,
for example, for an event for which there is pre-registra-
tion where a user will supply details before the event and
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this will be entered into the computer or master handset
and the user can be provided with an ID. Thus when the
participant enters the ID into the handset this is transmit-
ted to the central controller, i.e. the computer or the hand-
set and full information is available. Alternatively, the in-
formation entered contains full information on the user,
and this can be transmitted to the computer or the master
handset and stored. For security, a user may also be
required to enter a PIN number to activate the handset.
The PIN number can be transmitted together with the
user information or user ID to the computer or master
handset. Alternatively the PIN number can be checked
in the handset by running an algorithm.

[0147] At the computer or master handset, user infor-
mation is used to generate configuration data for the
handset. The configuration data can be generated using
a set of rules based on the user input information. The
configuration data can also be generated based on a set
of configuration instances defining different levels of
functionality available to the participant. For example, a
presenter, a Chairman, an organizer, and a delegate can
each be given different levels of functionality. Identifica-
tion of whether the participant is a presenter, a Chairman,
anorganizer, or adelegate can either be determined from
the information input by the participant, or from the infor-
mation stored in conjunction with the participant ID in the
computer or master handset. The generated configura-
tion data can then be transmitted back to the handset to
configure the handset in accordance with the level of
functionality determined to be allowed to the participant.
[0148] Thus this embodiment of the present invention
has the advantage of enabling configuration instances
to be stored centrally and thus to be controllably modified
as and when appropriate. For example, a configuration
instance applicable to a Chairman or a delegate can be
modified centrally so that any delegates registering for
the activation of the handset will automatically be given
the same configuration data, i.e. the same level of func-
tionality. This provides a simple method of upgrading
configuration parameters and capabilities of handsets.
[0149] In an alternative embodiment of the present in-
vention, handsets can be configured using smart cards.
Smart cards can store the configuration data used for
configuring the handset. This method requires different
types of smart cards to be made available to participants.
Also, the updating of configuration instances requires the
updating of each and every smart card.

[0150] A method of operating the participant response
system for providing participant position information will
now be described.

[0151] Atthe beginning of an event or during the event
when a participant moves, itis possible for the participant
to enter their location, e.g. their seat number. This infor-
mation is transmitted together with a unique ID for the
handset to the controller, i.e. the computer or the master
handset. This enables position information to be stored
identifying the location of the handsets during the event.
Thus when responses are input using a handset, it is
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possible a user of the controller to determine the location
from which responses were made. This can be visualized
as a map indicating the location of the handsets. Where
a participant is uniquely associated with a handset and
has entered participant identification information, it is
possible for the controller to store information identifying
the location of participants during the event. This can be
visualized as a map of participant locations.

[0152] This system has the benefit of enabling partic-
ipants to choose their location rather than being required
to stay in a predetermined location. In other words, del-
egates at a conference to choose their own seat. Alter-
natively, a delegate can be pre-assigned a seat but can
still enter their location information at the time of taking
their seat.

[0153] Thus, the information available to the event or-
ganizers on the location of the participants is correct and
dynamically updateable.

[0154] The use of position information is particularly
usefulin an eventwhere participants are allowed to speak
using the audio capability of the handset. When a partic-
ipantis allowed to speak, a controller can control a slave
handset connected to a camera control system in order
to generate position information for transmission to the
camera control system. The camera control system can
then pan the camera onto the speaker to generate a pic-
ture of the speaker which can be displayed to the other
conference participants. Thus not only in this system is
the conference participant able to speak and be heard
over the wireless PA system as described for example
with reference to Figure 23, but also the conference par-
ticipant is automatically displayed so as to be visible to
the other conference participants. Thus, the participant
wishing to speak can be both seen and heard by all par-
ticipants. Also, if the identity of the participant id known
due to registration of the participant to associate a par-
ticipant to a handset unique ID in a central database, the
image of the participant can include the name of the par-
ticipant and other information on the participant as a sub-
title or displayed otherwise. A method of providing a busi-
ness method for sale of participant response systems
will now be described.

[0155] Abusiness method of one aspect of the present
invention comprises selling a participant response sys-
tem comprising a plurality of configurable and upgrade-
able handsets which have a higher level of functionality
available to them than currently enabled. The system can
be sold at low cost due to the limited functionality. Where
a customer wishes to, at a later date, purchase a higher
level of functionality, instead of replacing the handsets,
it is simply necessary to reconfigure the handsets to en-
able certain disabled functions. This can be achieved ei-
ther using a smart card or a radio frequency control com-
munication. For example, the mode type functionality
which is set in BIOS can be permanently upgraded by
downloading a new BIOS. The modes enabled and dis-
abled can also be modified by modifying the configuration
data. The configuration data defines the mode type in
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which the handset is set.

[0156] Thus this business method enables a fully ca-
pable participant response system to be sold initially with
a view to selling functionality upgrades to the customer
at a later date without requiring upgrading of the hard-
ware. This is simply achieved without requiring the hard-
ware to be returned to the manufacturer by providing
smart cards, for insertion in the handsets, or software for
configuring the controlling computer to control a base
station to download new configuration data to upgrade
the functionality of the handsets.

[0157] Although the present invention has been de-
scribed hereinabove with reference to specific embodi-
ments, it will be apparent to a skilled person in the art
that modifications lie within the spirit and scope of the
present invention.

[0158] Animportant feature of an aspect of the present
invention is that the participant response system imple-
ments an eventdriven network. The network is not based
on a base station polling handsets. The spread spectrum
communication system enables the event driven network
by allowing the handsets and the base station to com-
municate with one another when necessary. It also en-
ables the handset and the controller to monitor the com-
munication status. This therefore enables the system to
be more responsive.

[0159] Another important feature of an aspect of the
present invention is the interchangeability and reconfig-
urability of the handsets thereby providing redundancy
in the system. Any handset can be configured as a base
station or a master handset. Thus if there is a failure of
a handset acting as a base station, another handset can
be configured as a base station. Another advantage for
a customer that has a number of handsets is that he can
use them all together as one network or split them up
into small systems to suit his needs as they change The
network thus acts as a peer-to-peer network.

[0160] In another embodiment of the present inven-
tion, the handset need not be restricted to use by a single
participant. Participants can configure a handset by en-
tering user information e.g. using a smart card. The cen-
tral database will thus store more than one set of user
information for a handset unique ID. Participants can thus
enter their user information before entering a response
sothatthe response can be associated with them unique-
ly.

[0161] One aspect of the invention provides a handset
for allowing a participant of an event to input a response,
the handset comprising a wireless communication
means for wireless communication with at least one other
said handset; participant input means for allowing a par-
ticipant to input a response; and programmable control
means for controlling the handset, said control means
being programmable to configure the handset to operate
in one of a plurality of modes, including a base station
mode in which the handset acts as a base station and
receives responses from a plurality of other said hand-
sets using said wireless communication means, and a
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slave handset mode in which a response input by a par-
ticipantis transmitted to a base station using said wireless
communication means.

[0162] In one embodiment the handset includes con-
nection means for connection to a computer to send said
received responses to said computer when said control
means is configured to operate in said base station mode.
[0163] Inoneembodimentsaid control meansis adapt-
ed to detect the connection to said computer and to au-
tomatically configure the handset to operate in said base
station mode.

[0164] In one embodiment said control means is op-
erable to respond to control instructions received from
said computer via said connection means to pass on the
control instructions to the other handsets when operating
in said base station mode using said wireless communi-
cation means.

[0165] In one embodiment said control means is op-
erative to configure said handset in response to control
instruction received from said computer via said connec-
tion means.

[0166] In one embodiment said control means is op-
erable to configure said handset in response to control
instructions received by said wireless communication
means.

[0167] In one embodiment the handset includes read-
ing means for reading a memory device carrying control
instructions, wherein said control means is operable to
configure said handset in response to said control in-
structions read by said reading means.

[0168] In one embodiment the handset includes dis-
play means operable under control of said control means
to display an input response in said slave mode and to
display responses received from other said handsets in
said base station mode.

[0169] In one embodiment said control means is op-
erative in said base station mode to process the received
responses.

[0170] In one embodiment said plurality of modes in-
cludes a master handset mode in which said handset
acts as a base station and receives said responses from
said plurality of other handsets indirectly via a commu-
nication on said wireless communication means from a
said handset acting as a base station.

[0171] In one embodiment the handset includes dis-
play means operable under control of said control means
to display an input response in said slave mode and to
display responses received from other said handsets in
said master handset mode.

[0172] In one embodiment said control means is op-
erative in said master handset mode to process the re-
ceived responses.

[0173] Another aspect of the invention provides a par-
ticipant response system for collecting responses from
participants of an event, the system comprising a plurality
of portable handsets for operation by participants, each
handset comprising the handset as defined above,
wherein at least one handset is configured to operate in
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a base station mode.

[0174] Inone embodiment the system includes a com-
puter for connection to the or each handset configured
to operate in a base station mode and operable to receive
responses from the plurality of handsets and to process
the responses.

[0175] In one embodiment said computer is operable
to control said control means of said handsets by trans-
mitting control signals to the or each handset configured
to operate in a base station mode, and the or each hand-
set configured to operate in a base station mode is op-
erable to transmit said control signals to said other hand-
sets using said wireless communication means.

[0176] In one embodiment the system includes a car-
rier medium carrying computer readable code for con-
trolling a computer connected to the or each handset
configured to operate in a base station mode to receive
responses from the plurality of handsets and to process
the responses.

[0177] In one embodiment the carrier medium carries
computer readable code for controlling the computer con-
nected to the or each handset configured to operate in a
base station mode to control said control means of said
handsets by transmitting control signals to the or each
handset configured to operate in a base station mode,
and the or each handset configured to operate in a base
station mode is operable to transmit said control signals
to said other handsets using said wireless communica-
tion means.

[0178] Another aspect of the invention provides a
method of configuring a handset for use in a participant
response system allowing a participant of an event to
input a response, the method comprising entering par-
ticipant information identifying the participant or a group
to which the participant belongs into the handset; trans-
mitting the entered information and information uniquely
identifying the handset over a wireless link to a central
unit; at the central unit, determining handset configura-
tion parameters for the handset on the basis of said en-
tered information; transmitting the determined handset
configuration parameters to the handset; and configuring
the handset in accordance with the determined handset
configuration parameters.

[0179] Inone embodiment said entered information in-
cludes information identifying the level of functionality of
the handset available to the participant.

[0180] Inoneembodimentsaid central unitstores func-
tionality information linking the level of functionality of the
handset with the entered information, and said handset
configuration parameters are determined additionally on
the basis of said functionality information.

[0181] In one embodiment said handset is configured
to allow communication between a group of participants
without interfering with communications between partic-
ipants of another group.

[0182] Another aspect of the invention provides a par-
ticipant response system for allowing a participant of an
eventtoinputaresponse, the system comprising a hand-
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set including means for entering participant information
identifying the participant or a group to which the partic-
ipant belongs; and means for transmitting the entered
information and information uniquely identifying the
handset over a wireless link to a central unit; a central
unit including means for receiving the entered informa-
tion; means for determining handset configuration pa-
rameters for the handset on the basis of said entered
information; and means for transmitting the determined
handset configuration parameters to the handset; where-
in said handset includes means for configuring the hand-
set in accordance with the determined handset configu-
ration parameters.

[0183] Inone embodiment said entered information in-
cludes information identifying the level of functionality of
the handset available to the participant.

[0184] In one embodiment said central unit includes
means for storing functionality information linking the lev-
el of functionality of the handset with the entered infor-
mation, and said means for determining the handset con-
figuration parameters is adapted to determine the hand-
set configuration parameters additionally on the basis of
said functionality information.

[0185] In one embodiment said means for configuring
the handset is adapted to configure the handset to allow
communication between a group of participants without
interfering with communications between participants of
another group.

[0186] Another aspect of the invention provides a par-
ticipant response system for allowing a participant of an
event to audibly respond, the system comprising a plu-
rality of wireless handsets, each handset comprising au-
dio input means for allowing a participant to input an au-
dible response, audio transmission means for transmit-
ting the audio for output to other participants of the event,
and position input means for allowing a participant to in-
put information identifying the location of the participant;
position processing means for receiving and processing
information identifying the location of participants; and
camera control means for outputting information identi-
fying the location of a participant providing an audible
response to a camera system to enable the camera sys-
tem to automatically direct a camera on the speaking
participant.

[0187] Another aspect of the invention provides a par-
ticipant response system for allowing a participant of an
event to input a response, the system comprising a plu-
rality of independent communicating groups, each group
comprising a plurality of wireless handsets, each handset
comprises storing means storing a group identity identi-
fying a group to which the handset belongs, input means
for allowing a participant to input a response in response
to the event, and wireless means for transmitting the re-
sponse; and at least one base station for communicating
with the plurality of handsets in the group, each base
station comprising storing means storing a group identity
identifying a group to which the base station belongs,
wireless means for receiving the responses from hand-
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sets in the group; wherein each handset includes config-
uration means for setting up the group identity of the
handset dependent upon the group identity of a said base
station, and said handsets and said at least one base
station in a group communicate independently of other
groups by comparison of the group identity stored for the
handsets and said at least one base station.

[0188] Inone embodiment each base station compris-
es a handset configured to act as a base station, each
said handset being configurable as a handset for use by
a participant or as a base station.

[0189] In one embodiment the participant response
system includes a response processor for processing re-
sponses from participants, said response processing
means being connected in use to each base station to
receive the responses.

[0190] In one embodiment said responses are made
by the participants in response to a common stimulus,
and said response processor is adapted to process the
responses together.

[0191] In one embodiment said responses are made
by the participants in response to a stimulus different for
each communication group, and said response proces-
sor is adapted to process the responses separately.
[0192] In one embodiment said event is divided into
sub events, and each communicating group is associated
with a sub event.

[0193] Another aspect of the invention provides a port-
able handset for use in a participant response system for
participants of an event to input a response to the event,
the handset comprising an input device for entering a
response by a participant; a wireless module for wireless
communication of the input response to a remote receiv-
er; and a controller for controlling the handset; wherein
said controller is operative to control said wireless mod-
ule to periodically communicate with the remote receiver
to determine communication capability.

[0194] In one embodiment the portable handset in-
cludes a memory for storing communication information,
wherein said controller is operative to store communica-
tion information in said memory dependent upon the de-
termined communication capability.

[0195] In one embodiment said controller is operative
to control said wireless module to transmit the stored
communication information to the remote receiver.
[0196] Another aspect of the invention provides a par-
ticipant response system for allowing a participant of an
eventtoinput aresponse, the system comprising at least
one handset, the or each handset comprising an input
device for entering aresponse by a participant; a handset
wireless module for wireless communication of the input
response to a base station; and a handset controller for
controlling the handset; wherein said controller is oper-
ative to control said wireless module to periodically com-
municate with the base station to determine communi-
cation capability; a base station comprising a base station
wireless module for wireless communication with said at
least one handset; and a base station controller for con-
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trolling the base station; wherein said controller is oper-
ative to control said base station wireless module to pe-
riodically communicate with said at least one handset.
[0197] In one embodiment said handset controller is
adapted to periodically control said handset wireless
module to transmit a signal to said base station and to
determine communication capability by monitoring for a
response, and said base station controller is adapted to
control said base station wireless module to respond to
received signals from said handset.

[0198] Inone embodiment each said handsetincludes
a memory for storing communication information, where-
in said handset controller is operative to store communi-
cation information in said memory dependent upon the
determined communication capability.

[0199] In one embodiment said handset controller is
operative to control said handset wireless module to
transmit the stored communication information to the
base station.

[0200] In one embodiment said base station includes
a memory for storing communication information identi-
fying communications with said at least one handset.
[0201] In one embodiment the participant response
system includes a central unit for receiving and process-
ing communication information from said base station,
wherein said base station controller is adapted to send
said stored communication information to said central
unit.

[0202] In one embodiment the participant response
system, includes a central unit for receiving and process-
ing communication information from said base station,
wherein said base station controller is adapted to send
said communication information to said central unit.
[0203] In one embodiment the participant response
system according to claim includes a central unit for re-
ceiving and processing communication information from
said base station, wherein said base station controller is
adapted to determine communication information based
on communications with said at least one handset and
to send said communication information to said central
unit.

[0204] Another aspect of the invention provides a par-
ticipant response system for allowing a participant of an
event to input a response, the system comprising a plu-
rality of portable handsets, each handset comprising a
rechargeable battery, recharging contacts for recharging
the battery, a keypad for entry of a response by a partic-
ipant, and a wireless module for transmission of the re-
sponse to a remote receiver; and a recharging rack for
receiving a plurality of portable handsets, said recharging
rack comprising a plurality of slots, each slot for receiving
a portable handset and including resilient holding means
for resiliently holding a portable handset, and electrical
contact means for electrically contacting the recharging
contacts on a portable handset, wherein the recharging
rack includes power supply means for supplying recharg-
ing power to said electrical contact means for each slot.
[0205] In one embodiment said electrical contact
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means comprise magnetic contacts.

[0206] In one embodiment said power supply means
is adapted to cyclically apply power to each said electrical
contact means so as to cyclically charge portable hand-
sets held in said recharging rack.

[0207] In one embodiment said recharging rack in-
cludes modular contact means for modular contact with
other said recharging racks, said modular contact means
being adapted to connect said power supply means of
said recharging rack together.

[0208] Another aspect of the invention provides a
translation system for translation during event participa-
tion by event participants, the system comprising a plu-
rality of participant handsets, each handset comprising
an audio input and an audio output for use by a partici-
pant, a participants handset wireless module for wireless
communication, and a controller for controlling the par-
ticipants handset wireless module to transmit and receive
audio for output and input using a communication chan-
nel designated for a language spoken by the participant;
at least one translator handset for use by a translator,
the or each handset comprising an audio input for the
input of audio in a one language, an audio output for the
output of audio in another language, a translator handset
wireless module for wireless communication, and a con-
troller for controlling the translators handset wireless
module to receive and transmit audio in a first language
on a first communication channel and to receive and
transmit audio in a second language on a second com-
munication channel; and a control system for controlling
the wireless communication of audio between said par-
ticipants handsets and said at least one translators hand-
set, said control system being adapted to control said
controller of a first said participants handset to allow a
participant to speak by controlling the participant’s hand-
set wireless module to transmit audio in a first language
spoken by the participant over a first communication
channel designated for the first language, to control said
controller of a said translators handset to allow a trans-
lator to listen to the audio in the first language and to
input audio in the second language by controlling the
translators handset wireless module to receive audio in
the first language using the first communication channel
and to transmit audio in the second language using the
second communication channel, and to control said con-
troller of a second said participants handset to allow a
participantto listen by controlling the participants handset
wireless module to receive audio in the second language
spoken by the participant over the second communica-
tion channel.

[0209] Inone embodiment each said handset includes
participant input means for inputting a response to the
event by a participant, the participants handset controller
is adapted to control said participants handset wireless
module to transmit said response, the system including
a response receiver for receiving the transmitted re-
sponses.

[0210] Another aspect of the invention provides a
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handset for use in a participant response system to allow
participants of an event to input a response, the handset
comprising response input means for inputting a re-
sponse; a wireless module for transmitting the response
to a remote response receiver; an audio input device for
allowing a participant to input speech; an audio output
device for allowing the participant to listen to received
speech; an audio controller for controlling the wireless
module to transmit and receive audio to and from a group
of at least one other handset to allow voice communica-
tions between participants.

[0211] Another aspect of the invention provides a par-
ticipant response system for allowing a participant of an
event to input a response, the system comprising a plu-
rality of wireless handsets, each handset being config-
urable as at least two of: a participant handset for input-
ting a response, a participant handset for inputting a re-
sponse and enabling participant audio communications,
a base station, a loudspeaker controller for receiving au-
dio and controlling a loudspeaker, and a master handset
for analysing responses.

[0212] Inone embodiment each said handsetis adapt-
ed to be configurable by downloaded code.

[0213] Inone embodiment each said handsetis adapt-
ed to be configurable by code downloaded using said
wireless module.

[0214] Another aspect of the invention provides a par-
ticipantresponse systemfor usein a participantresponse
system to allow participants of an event to provide a re-
sponse, the system comprising a plurality of wireless
handsets for use by participants for inputting a response;
and a rack for holding said wireless handsets; wherein
said handsets are adapted to disable communications
when held in said rack, and to automatically enable com-
munications when removed from said rack.

[0215] In one embodiment said handsets are adapted
to turn off if they are unable to establish communications
after automatically enabling communications.

[0216] In one embodiment said rack includes a control
system for generating a control signal to said handsets
held in said rack, and said handsets are adapted to re-
spond to said signal to automatically switch off.

[0217] In one embodiment said handsets include re-
chargeable batteries, and said rack includes a charging
system for electrically charging said handsets held in said
rack, wherein said handsets are adapted to automatically
enable communications when no electrical charging is
detected.

[0218] Another aspect of the invention provides a par-
ticipantresponse systemfor useina participantresponse
system to allow participants of an event to provide a re-
sponse, the system comprising a plurality of wireless
handsets for use by participants for inputting a response;
and a rack for holding said wireless handsets; wherein
said rack includes handset control means for switching
off said handsets in said rack to disable communications.
[0219] In one embodiment said handsets are adapted
to switch on when removed from said rack to enable com-
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munications.

[0220] In one embodiment said handsets include re-
chargeable batteries, and said handset control means
comprises an electrical charging system for recharging
said handsets, said electrical charging system is switch-
able on or off, and said handsets are adapted to switch
off when said charging system is switched off.

[0221] In one embodiment said handsets are adapted
to switch on to enable communications when no charging
is detected from said charging system, and to switch off
if they are unable to establish communications.

Claims

1. A participant response system for allowing a partic-
ipant of an event to input a response, the system
comprising:

a plurality of wireless handsets, each handset
comprising response input means for allowing
a participant to input a response, and position
input means for allowing a participant to input
information identifying the location of the partic-
ipant; and

a central unit for receiving and processing re-
sponses from said handsets, the central unit
comprising response processing means for
processing responses, and position processing
means for processing information identifying the
location of participants.

2. A participant response system according to claim 1,
wherein said position processing means is adapted
to generate a map of the event showing locations of
the participants.

3. A participant response system according to claim 1
or claim 2, wherein said central unit includes storing
means storing information linking the identity of the
participants and the handsets.

4. A participant response system according to claim 3,
wherein each handset includes participant identifi-
cation input means for inputting information identify-
ing the participant, and said storing means at said
central unit is adapted to receive the input informa-
tion identifying the participant.

5. A participant response system according to claim 2,
wherein said position processing means is adapted
to cooperate with said response processing means
to show the responses of the participants.

6. A participant response system according to claim 2
or claim 3, wherein each handset includes audio in-
put means for allowing a participant to speak, and
audio transmission means for transmitting the audio
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for output to other participants of the event, said cen-
tral unitincludes camera control means for outputting
information on the location of a speaking participant
to a camera system to enable the camera system to
automatically direct a camera on the speaking par-
ticipant.
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SLOT TYPE DESCRIPTION
0 Info Setup
2 Info Basestation transmits on every frame network information.
3 Blank / Audio Setup
4 Blank / Audio Setup / Audio Audio Transmit or receive channels
5 Blank / Audio Setup / Audio Audio Transmit or receive channels
6 Blank / Audio Setup / Audio Audio Transmit or receive channels
7 Blank / Audio Setup / Audio Audio Transmit or receive channels
8 Blank / Audio Audio Transmit or receive channels
9 Message Setup
10 Message
11 Message Setup
12 Message
13 Message Setup
14 Message
15 Message Setup
16 Message
17 Command Setup
18 Command
19 Blank

Fig 15
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SLOT TYPE DESCRIPTION
0 Info Setup
2 Info
3 Blank / Audio Setup
4 Blank / Audio Setup / Audio
5 Blank / Audio Setup / Audio
6 Blank / Audio Setup / Audio
7 Blank / Audio Setup / Audio
8 Blank / Audio Setup / Audio
9 Blank / Audio Setup / Audio
10 Blank / Audio Setup / Audio
11 Blank / Audio Setup / Audio
12 Blank / Audio
13 Message Setup
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15 Message Setup
16 Message
17 Command Setup
18 Command
19 Blank

Fig 16
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FIELD BYTES | DESCRIPTION

Base 2 Base Number of Basestation

Time 4 Network Time

Slot Structure 1 Current Slot structure being used
Command Present 1 True if a command is present in the frame
Command Number | Current Command Number

Max R 1 Retry Parameters for Messages
Acknowlegements 16 Up to 4 Acknowledgement UIDs

Fig 17
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